Inter-organ metabolism and transport of a cysteine-S-conjugate of xenobiotics in normal and mutant analbuminemic rats.
Biosynthesis of N-acetylcysteine S-conjugates of toxic electrophiles, mercapturic acids, occurs via inter-organ metabolism and transport in which liver, small intestine and kidney play an important role. Since a mercapturic acid is a hydrophobic organic anion and strongly binds to plasma albumin in vitro, the ligand-albumin interaction may affect the metabolic fate of this final metabolite in vivo. To investigate the role of the circulating albumin in detoxication and elimination of a toxic electrophile, urinary occurrence of the final metabolite was determined in normal and mutant Nagase analbuminemic rats (NAR) after administration of S-benzylcysteine, a model compound of cysteine conjugates. S-Benzylcysteine intravenously administered was excreted rapidly into urine as its N-acetyl derivative in both animal groups. However, the urinary recovery of this mercapturic acid was significantly lower in NAR than in normal animals. The lower urinary recovery in NAR was due to a rapid and random distribution of the unbound metabolite in the circulation to extrarenal tissues. In contrast, no significant difference in the urinary recovery of the final metabolite was observed between the two animal groups if S-benzylcysteine was given orally. Kinetic analysis revealed that the major part of the orally administered S-benzylcysteine was transferred to the liver and acetylated predominantly in this organ in both animal groups; the mercapturic acid which was synthesized in the liver can be transferred to the kidney and excreted into urine even in the absence of the circulating albumin. These results indicate that albumin is important for a final elimination of a mercapturic acid when animals were extraorally challenged with a large dose of toxic electrophiles by which the rate of biosynthesis and the plasma level of the amphipathic metabolites were increased.